Spectroscopic techniques and in particular infrared spectroscopy are becoming powerful tools for studying proteins structure, cellular functions and livings tissues under external stresses.
Previous literature have showed that various spectroscopic techniques such as FTIR, Raman or NMR spectroscopy can be successfully used to highlight the effects of characteristic changes in proteins, cells and tissues due to external stresses such as change of temperature or pressure, oxidation, acidification, exposure to electromagnetic fields or other radiations, chemical agents, bioprotectors.
In particular, studying the mid-infrared region of organic compounds is of greatest practical use since organic molecules have vibration energies in this region, so that organic systems can give rise to infrared spectra providing relevant information.
The information contained in a IR spectrum originates from molecular vibrations. In IR spectroscopy the organic molecules of a sample are exposed to IR radiation. IR radiation is absorbed by organic molecules and converted into energy of molecular vibration. When the radiant energy matches the energy of a specific molecular vibration, absorption occurs and the spectrum is obtained. The energy at which a peak in the spectrum appears corresponds to a frequency of a vibration of a part of the sample.
The main characteristic of spectroscopic techniques is the great accuracy in measurements. In fact, even a very low intensity external stress acting on chemical or biological systems can produce significant changes of corresponding vibrations of organic molecules linkages depending on the external alteration, that can be successfully detected by acquired spectra, such as it has been shown by some contributions presented in this thematic issue.
Also, other papers published in this thematic issue have highlighted that spectroscopy techniques can be successfully applied also in biomedicine for detecting changes of molecular compositions and structures that can produce a transformation from a normal to a damaged state of a cell. Hence, these techniques can be successfully applied for the diagnosis and monitoring of various diseases even at their beginning state.
Finally, this thematic issue has provided a forum for research that explores the possible applications of spectroscopy to understand unexplored behavioural mechanisms particularly in organic matter.
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